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BLEND OF COTTON, NYLON AND HEAT-RESISTANT I=IBERS 



DESCRIPTION 



This Invention relates to cotton fiber blends suitable for use as warp yams In heat resistant fabrics 
5 having high durability and good textile aesthetics. The fabrics are made from blends of cotton, nylon and 
heat resistant organic fibers. 



BACKGROUND 

TO 



The abrasion resistance of fabrics from blends of cotton with heal resistant thermoset fibers when 
rubbed against soft surfaces is only slightly better than that of all-cotton fabrics. 

Cotton Jeans are commonly worn by welders, however, tney rapidly deteriorate due to spark holes and 

is wear out due to soft surface abrasion at pockets and cuffs. Cotton blend fabrics with high heat resistance, 
good aesthetics and high soft surface abrasion resistance are needed in many types of apparel, particularly 
work pants and jackets exposed to heat and sparks. Fabrics made from blends of cotton and nylon have 
excellent soft surface abrasion resistance but are about the same or inferior to cotton in heat resistance. 
The soft surface abrasion resistance of fabrics made from blends of cotton, polyester and heat resistant 

20 fibers, e.g. poly (p-phenytene terephthatemJde) (PPD-T) Is about the same as for fabrics from blends of 
cotton and PPD-T but lower than that of polyester/cotton fabrics. 



as 



SUMMARY OF THE INVENTION 

This invention provides staple fiber blends suitable for warp yarns of fabrics having good heat 
resistance, durability and textile aesthetics comprising 15-50%, preferably 15-35%, of heat resistant fibers 
having a Limiting Oxygen Index (LOI) of at least 25. 5-20%, preferably 10-15%, aliphatic polyamide fibers 
and at least 30%. preferably at least 50%, cotton. Novel fabrics containing such warp yams consist of B- 
60% heat resistant fibers, 3-25% nylon fibers and 30-88% cotton. Percentages are by weight 

DETAILED DESCRIPTION OF THE INVENTION 



The staple fibers used herein are textile fibers having a linear density suitable for wearing apparel, i.e. 
less than 10 dacrtev per fiber. preferably less than 5 decitex per fiber. Still more preferred ere fibers that 
have a linear density of from about 1 to about 3 decitex per fiber and lengths from about 1 .9 to S3 cm. 
40 (0.75 to 2.5 in). Crimped fibers are particularly good for textile aesthesUcs and processibility. 

The process for making the fabric involves the steps of first preparing a blend comprising 15-50% heat 
resistant staple fibers 5-20% aliphatic polyamide (nylon) staple and at least 30% cotton. Yam is spun from 
the blend and fabric fs woven using these yams as the warp. The fill is chosen to Omft the nylon in the 
fabric to 3-25% of the fiber content heat resistant fibers to B-50% and cotton to 30-60% of the fiber 
45 content 

It is Important to maintain the proper content of the three fiber types to achieve the desired results. Too 
Ottle heat resistant fiber results in rapid breakopen when exposed to fJame and spark, white an excess will 
cause a loss of desirable cotton aesthetics. Nylon in the warp yam Is required for protection against soft, 
surface abrasion, however, too much will cause the fabric to become stiff and lose drape when the fabric is 
so exposed briefly to temperatures of about 300* C. Cotton provides a soft hand and moisture absorption not 
available in blends of nylon and heat resistant fibers and thus creates a comfortable fabric Cotton also 
forms a flexible chat when exposed to heat and flames because there is no stickmg of fibers to each other. 
Thus ft tends to remain In place and provide good protection. 

It is surprising that a small amount of nylon in the warp wiQ substantially improve the soft surface 
abrasion resistance of the novel fabrics without significant loss of softness and drape upon exposure to 
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temperatures above the nylon melting point 

As shown in Examples 1-3 below, as compared with Control Fabrics A, 8 and C, a substantia) increase 
In Tabor abrasion resistance is achieved when small amounts of nylon are added to the warp of 3x1 twill 
fabrics. As seen In Example 2, just 10% nylon in the warp is sufficient to more than double abrasion 

e resistance as compared to Control Fabric C. The examples also show that fabrics with a nylon content of up 
to 2D% in the warp along with at toast 15% PPD-T are able to withstand a flame, under load, twice as fong 
as an all-cotton fabric (Control Fabric C). The examples also show that fabrics containing cotton, nylon and 
PPD-T maintain good drape even if heated to 300* C. As shown in Table 1, Control Fabric D with 30% 
nylon in the warp and 100% cotton fill become quite stiff when exposed briefly to 300 "C. This Illustrates 

10 the importance of keeping nylon content low in the warp. 

The fibers can be spun into yams by a number of different spinning methods, including, but not limited 
to ring spinning, air Jet spinning and friction spinning. 

Nylon 6.6 Is the preferred aliphatic pofyamtde but others such as nylon 6* with heat resistance and 
fatigue properties similar thereto can also be used satisfactorily. 

TS The term "heat resistant fibers" as used herein means staple fibers of polymers containing both carbon 
and hydrogen and which may aJso contain other elements such as oxygen and nitrogen, and which have a 
Heat Resistance Time of at least 0.018 sec/g/m 2 (0.6 sec/oz/yd 2 ). 

An exemplary heat resistant fiber for use in the present invention Is poly(p-phenylene terephthalamide) 
(PPD-T) staple fiber (LOI 28, heat resistance time 0,04 sec/g/m*). This fiber can be prepared as described 

20 in U.S. Patent 3.767,756 and Is commercially available. Other fibers which may be used include polyben- 
imidazole (LOI 41, heat resistance time 0.04/g/m 2 ) and a copolymer of terephthafic acid with a mixture of 
diamines comprising 3 r 4 -diaminodiphenyl ether and p-phenylenedlamlne as described In U.S. Patent 
4,075.172 (LOI 25, heat resistance time 0.024 sec/g/m 2 ). Also satisfactory are novotoids such as are made 
in Japan under the trade name KYNOL. 

25 During preparation of the fabric of the invention, durable press resin may be applied to the fabric. Many 
other conventional fabric treatments may also be carried out on the fabric. For some applications, It may be 
desirable to apply flame retardant to the cotton for addtoonal protection against flames. 



30 TEST MEASUREMENTS 



All fabric tests and measurements are preceded by subjecting fabrics to be tested to one wash/dry 
cycle. The wash/dry cycle consists of washing the fabric in a conventional home washing machine in a 11.5 
35 pH aqueous solution of sodium hydroxide at 57* C (1 35° F) with 14 minutes agitation followed by rinsing the 
fabrics at 37*C (100* F) and drying^in a conventional tumble dryer to a maximum dryness at a final 
(maximum) temperature of 71 ° C (1 60 ' F). Usually a drying time of about 30 minutes is required. 



40 ABRASION RESISTANCE 

Abrasion resistance was determined using ASTM Method D3&84-80, with a CS-10 wheel. 1000 gms 
load on a Taber abrasion machine available from Teledyne Taber. 455 Bryant SL. North Tonawanda. NY 
14120. Taber abrasion resistance is reported as cycles to failure divided by the basis weight of the fabric in 
45 gym 2 . 



HEAT RESISTANCE 

so Heat resistance was measured using a device described in U.S. Patent 4.198,494 for measurement of 
Fabric Break Open. While the same heating conditions were used, this method differs in that the sample 
holder was modified to expose a 2.5x6.3 cm area of the test sample to the heat flux. The sample was 
changed to a 2.5x25 cm strip and placed under a tensile load of 1.6 kg by holding one end fixed and 
attaching the other to a 1 .8 kg weight suspended with a string over a pulley. Measurements are made with 

55 the fabric loaded in the warp direction only, and with the fabric face down against the flames. Also, the time 
recorded is the time required for the sample to break rather than the time required to cause a hole to form 
in the fabric. Time in seconds before the sample breaks divided by the basis weight of the fabric in g/m 2 is 
reported as Heat Resistance Time. This type of heating device is available as model CS-20G from Custom 



3 
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Scientific Instruments, Inc., 13 W!n 9 Drive. Cedar Knolls, NJ 07927 

«a P fc orl^^^^^ compr^d entirely cf either 

the same yarns should LTLTLTJ? ! ? substantially eoual numbers of ends and picks of 
oz/y^T USed - 1(10 *** basfe «**M shook! be between 170 and 340 gm$1iio 



HEATED DRAPE STIFFNESS 



70 



is 



Sample fabrics ZS cm wide, is cm long were placed in between t-nim™ „, 
Stiffness fs also referred to es bending length in D138S-75). * TaMC feCln9 up < Draps 



UMjTINO OXYGEN fMDEX 

20 ^ was determined using ASTM Method 02883*77. 

EXAMPLE 1 



30 



c i w b ^ ». ^ and a 01,1 length of 3.8 cm (1.5 In) (available as T-420 nvten flhnr*^™ 

H em ° Ura i?" and5Swt% combed cotton J**TEE25 ?S JSiJS 
ElKSK * ? T^™' astern Into a Sun £, T2* , «S££ <S 

Sunt 883 d^tMn^^^v^Tt nn, t n9 , fram9, ^ ^ 80 made wa » 972 «** SwJSl ~t£ 
^ i« = *~rT 2, ^ yam - 1118 s,n 9 |9s spun yam so formed was used as the wans on a sh.miA 

ff^rCyTr^ s e fi H yam hav, ' n9 *■ sams *« - 



EXAMPLE 2 



CO 
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EXAMPLES 



a azotes spun yam of the ^ffi^^^^S SEES?" *" ^ 80 ^ 
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As in Example, 1. the singles yarn was used as the warp on a shuttle loom in a 3x1 twIN construction 
wrth a S-nglas ring spun fi „ yam made from 30 wt % of the 6.6-nylon fibers end 70 wT % clb^ cotn 

£JSu2£ «27^ ^ " "* % ny ' 0n Stap ' e fibers - and 67 ^ % co «»" The fabric had a 

IZ TT f£ V ndS Per ° m * 77 3 **** per cm «« ends in * 44 P^ P" in), a basis w«gnt o^ 
SSta ofS ^ 8 " 3W ' ^ ReSi5<anCe T ' me 01 0 022 «* H«ated 

J ^ P f r f 6 !T P 't S ArE 001 ° f 016 inventton and ««cnbed in Table 1 were made similarly to 
ErnSL F T th9 . C0 ^ WftS bl0nded w1h either PPD - T » «*•" but not both. Compel 
S,fl a Sl * ,ite ^ mp ' e T ' 8how of with cotton, pojester aS 

PPD-T. The abrasion res-stance was half that of the comparable nylon tribtends. 
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Claims 

'"♦^^ b'^dot staple fiber comprising 5-20% nylon staple fibers. 15*0% of heat resistant fibers 

TJSt Srr™ " at teasl 00,8 se * 9 ' m * - a —» <-^E255 

JJ^fiXr^ ,0 1 ^ ** r9SiStent fib8ra M ■"*•**■*■■«• tereph- 
3. A staple fiber btend according to claims 1 or 2 In which the staple Is crimped 

s" A JSL^ilrS S d "J S ,* C,aimS 2 " 3 in Whfcb ,ht> cotton ,s flame-retartant. 
s. a yam of the staple btend of claims 1 . 2. 3 or 4. 

ft A heat resent durable woven fabric comprising 3-25% nylon staple fibers. 30-88% cotton and 8-50% 
index of at least 25, the warp yam of such fabric being the yarn of claim 5 

Z A fabric a* in claim 6 wherein the staple fibers have a linear density of about 1 to about 3 decitex per 

t a 22: aocof ^ n ° * ^ m 8 » 7 wherei ^ the yarn in the fill directton is comprised of cotton. 
9. A fabric accordmg to claims e or 7 wherein the fill is a mixture of cotton and nylon. 
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